Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; R factor = 0.041; wR factor = 0.096; data-to-parameter ratio = 13.8.
In the title compound, C 30 H 33 BrO 6 , the pyranose ring adopts a chair conformation. Two of the O-benzyl phenyl rings lie almost perpendicular to C/C/C/O plane formed by the ring atoms not attached to these O-benzyl phenyl rings, and form dihedral angles of 85.1 (2) and 64.6 (2) , while the third Obenzyl phenyl ring is twisted so that it makes a dihedral angle 34.9 (2) to this C/C/C/O plane. This twist is ascribed to the formation of an S(8) loop stabilized by a weak intramolecular C-HÁ Á ÁO hydrogen bond.
Related literature
For background to derivatization of cyclopropyl carbohydrates, see: Halton & Harvey (2006) ; Beyer & Madsen (1998) . For details of the synthesis of the title compound, see: Gammon et al. (2007) . For ring puckering analysis, see: Cremer & Pople (1975) .
Experimental
Crystal data C 30 H 33 BrO 6 M r = 569.47 Orthorhombic, P2 1 2 1 2 1 a = 5.5097 (4) Å b = 19.9357 (11) Å c = 24.4597 (16) Å V = 2686.6 (3) Å 3 Z = 4 Cu K radiation = 2.43 mm À1 T = 100 K 0.43 Â 0.05 Â 0.05 mm
Data collection
Bruker APEX DUO 4K-CCD diffractometer Absorption correction: multi-scan (SADABS, Bruker, 2008) T min = 0.613, T max = 0.753 51826 measured reflections 4637 independent reflections 4177 reflections with I > 2(I) R int = 0.097 Refinement R[F 2 > 2(F 2 )] = 0.041 wR(F 2 ) = 0.096 S = 1.04 4637 reflections 335 parameters H-atom parameters constrained Á max = 1.04 e Å À3 Á min = À0.61 e Å À3 Absolute structure: Flack (1983) , 1893 Friedel pairs Flack parameter: À0.01 (2) Table 1 Hydrogen-bond geometry (Å , ).
Data collection: APEX2 (Bruker, 2011) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008) ; program(s) used to solve structure: SUPERFLIP (Palatinus & Chapuis, 2007) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: OLEX2 (Dolomanov et al. 2009 ); software used to prepare material for publication: OLEX2. Support by the research funds of the University of Johannesburg is gratefully acknowledged. supplementary materials Acta Cryst. (2013) . E69, o73 [doi:10.1107/S1600536812048453] 1-O-Acetyl-3,4,6-tri-O-benzyl-2-C-bromomethyl-2-deoxy-α-D-glucopyranose Henok H. Kinfe, Felix L. Makolo and Zanele H. Phasha
Comment
The derivatization of cyclopropyl carbohydrates remains a relatively small area of research and, of this work, only a small proportion is devoted to reactions of the cyclopropyl moiety (Halton et al., 2006) . Nucleophilic attack by a range of alcohols, including monosaccharides afforded 2-C-branched glycosides (Beyer et al., 1998) . The compound of interest is a useful glycosyl donor and a precursor for the extension of the C-2 side chain (Gammon et al., 2007) .
In the title compound the pyranose ring adopts a chair conformation with ring puckering parameters of q 2 = 0.0601 Å, q 3 = 0.5555 Å, Q = 0.5587 Å, θ = 6.17 ° and φ 2 = 280.0707° (see Cremer & Pople, 1975 ) (see Figure 1 ). The C10 -C15 and C25 -C30 rings, lie almost perpendicular to the C1 C3 C4 O1 plane of the pyranose ring, with dihedral angles of 85.1 (2) and 64.6 (2) ° respectively. The C17 -C22 phenyl ring is twisted to an almost parallel position to the C1 C3 C4 O1 plane with a dihedral angle of 34.9 (2)°. The twist is ascribed to the formation of an S(8) loop stabilized by weak intramolecular C-H···O hydrogen bond (see Figure 1 ; Table 1 ).
Experimental
The cyclopropane, 3,4,6-Tri-O-benzyl-1,5-anhydro-2-deoxy-1,2-C-methylene-D-glycero-D-gulo-hexitol (120 mg, 0.28 mmol) was suspended in 1:1 mixture of water and 1,4-dioxane (2 mL), N-Bromosuccinamide(NBS) (163 mg, 0.84 mmol) was added, then stirring was allowed overnight at room temperature. The reaction mixture was diluted with 10% aqueous solution of sodium thiosulfate, Na 2 S 2 O 3 , and the aqueous phase extracted with ethyl acetate; the combined organic extracts were dried over MgSO 4 , and concentrated in vacuo. The residue was acetylated without purification, acetic anhydride (0.5 ml) in pyridine (1 mL) at room temperature. After 1 h, water was added to the reaction, and the mixture was extracted with dichloromethane. The combined extracts were washed with 1M HCl and saturated aqueous 8, 128.6, 128.5, 128.4, 128.0, 128.0, 127.9, 127.8, 127.8, 127 .7( Aromatic), 92.1 (C-1), 79.7 (C-3), 78.8 (C-4), 75.4 (C-5), 75.0 (CH 2 Ph), 73.6 (CH 2 Ph), 73.3 (CH 2 Ph), 68.1(C-6), 46.8 (C-2), 29.1(C-7), 20.9 (OCOCH 3 ).
Refinement
All hydrogen atoms were positioned in geometrically idealized positions with C-H = 1.00 Å (methine), 0.99 Å (methylene), 0.95 Å aromatic and 0.98 Å (methyl). All hydrogen atoms were allowed to ride on their parent atoms with U iso (H) = 1.2U eq , except for the methyl where U iso (H) = 1.5U eq was utilized. The initial positions of methyl hydrogen atoms were supplementary materials sup-2 Acta Cryst. (2013). E69, o73 located from a Fourier difference map and refined as a fixed rotor.The D enantiomer refined to a final Flack parameter of -0.01 (2). The highest residual electron density of 1.04 e.Å -3 is 0.93 Å from Br1.
Computing details
Data collection: APEX2 (Bruker, 2011) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008) ; program(s) used to solve structure: SUPERFLIP (Palatinus & Chapuis, 2007) ; program(s) used to refine structure:
SHELXL97 (Sheldrick, 2008) ; molecular graphics: OLEX2 (Dolomanov et al. 2009 ); software used to prepare material for publication: OLEX2 (Dolomanov et al. 2009 ).
Figure 1
Crystal structure of the title compound with labeling and displacement ellipsoids drawn at the 50% probability level. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 1.04 e Å −3 Δρ min = −0.61 e Å −3 Absolute structure: Flack (1983) , 1893 Friedel pairs Flack parameter: −0.01 (2) Special details Experimental. Absorption correction: SADABS-2008/1 (Bruker,2008) was used for absorption correction. wR2(int) was 0.1272 before and 0.0933 after correction. The Ratio of minimum to maximum transmission is 0.8137. The λ/2 correction factor is 0.0015. The intensity data was collected on a Bruker Apex DUO 4 K CCD diffractometer using an exposure time of 5 s/frame. A total of 4554 frames were collected with a frame width of 1° covering up to θ = 66.16° with 99.6% completeness accomplished. Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
1-O-Acetyl-3,4,6-tri-O-benzyl-2-C-bromomethyl-2-deoxy-α-D-glucopyranose
R int = 0.097 θ max = 66.2°, θ min = 4.2°h = −6→5 k = −23→23 l = −28→28 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.041 wR(F 2 ) = 0.096 S = 1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Br1 1.52718 (7) 0.657227 (17 C10-C9-H9B 109.8 C27-C28-H28 120.3 C11-C10-C9 118.8 (4) C27-C28-C29 119.4 (4) C15-C10-C9 121.3 (3) C29-C28-H28 120.3 C15-C10-C11 119.9 (3) C28-C29-H29 119.8 C10-C11-H11 120.1 C30-C29-C28 120.3 (5) C10-C11-C12 119.7 (4) C30-C29-H29 119.8 C12-C11-H11 120.1 C25-C30-C29 121.0 (4) C11-C12-H12 119.8 C25-C30-H30 119.5 C13-C12-C11 120.4 (4) C29-C30-H30 119.5
Hydrogen-bond geometry (Å, º) D-H···A D -H H···A D ···A D -H···A C18-H18···O4 0.95 2.85 3.663 (7) 144
